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The late Mesozoic Marum and Papuan ophiolites of Papua New Guinea 
dip from the continental margin towards accreted Paleogene island-arcs and 
appear to represent frontal-arc basement emplaced as a result of mid-
Tertiary continent/arc collision. Both ophiolites comprise thick sequences 
of layered ultramafic and mafic cumulates overlying tectonite peridotite 
and h:ave associated basaltic pillow lavas. The petrology and geochemistry 
of the cumulate sequences are not consistent with an origin from common 
mid-ocean ridge basalts (MORE). Discrimination between mid-ocean ridge or 
marginal basin origins for the Papua New Guinea ophiolites is more dependent 
on accurate dating of the rocks rather than geochemical characteristics. 
The tectonite peridotites (mainly harzburgite) are characterized by 
extremely refractory mineralogy and chemistry, and are believed to be the 
residue from large degrees of partial melting of depleted mantle peridotite 
at low pressure. Relic protogranular textures and mineral assemblages in the 
o Marum harzburgites indicate a high temperature (1200-1300 C), low pressure 
« 5 kb) origin followed by deformation and progressive sub solidus re-
equilibration and cooling to much lower temperatures which are recorded by 
the different blocking temperatures of various cation exchange equili"i:Jria. 
A number of cyclic units are superimposed on the gross layering 
(peridotite to gabbro) of the cumulate sequences which together with the 
igneous layering and cumulus textures indicate formation by magmatic crystal-
lization in a large magma chamber(s) from a magma(s) of gradually evolving 
composition. The main cumulus phases - olivine, chrome spinel, clinopyroxene, 
orthopyroxene and plagioclase - show cryptic variation from highly magnesian 
and calcic early cumulates to more fractionated compositions. Various geo-
thermometers and geobarometers, together with thermodynamic calculations 
involving silica buffers, indicate that the Marum cumulates crystallized at 
high temperature (l200-1300oC) and low pressure (1-2 kb) d 1 f d unerowO,an 
2 
subsequently re-equilibrated under subsolid\1s conditions and cooled. The 
iv 
presence of cumulus magnesian (Mg gO) orthopyroxene in the PNG ophiolites 
conflicts w'ith the 101'1 pressure crystallization behaviour of MORB studied 
previously and \<lith that found in an experimental study of a low-Ti olivine 
tholeiite basalt from a marginal basin. The cumulate sequences of these 
ophiolites are inferred to have accumulated from magnesian olivine-poor or 
quartz tholeiite parent magmas rich in Ni and Cr but poor in alkalies and 
other large-ion-lithophile (LIL) elements and high valence cations. 
Fractionated examples of these magmas are found among the lavas directly 
overlying the gabbro layer in the Papuan ophiolite and, although resembling 
HORB in terms of their very low contents of LIL elements, tI;lostly have lower 
abundances of Ti, Zr, and Y than MORB of comparable Mg/(Mg + EFe) ratio. 
Models of formation of oceanic crust based on ophiolites such as 
the PNG examples suggest segregation of magma from residual peridotite at 
shallow depth. An experimental study of the anhydrous melting behaviour of 
two possible upper mantle peridotite compositions at 0-15 kb pressure has 
been carried out to determine the composition of partial melts from peridotite 
at low to moderate pressure and the nature of the residual phases. Partial 
melts at low pressure are saturated to oversaturated in silica, magnesian 
olivine-poor tholeiite and quartz tholeiite, and co-exist with refractory 
harzburgite and dunite, consistent with the evidence from the ophiolites. 
Partial melts in the spinel lherzolite field are richer in normative 
olivine, ranging from alkali olivine basalt at low degrees of partial melt-
ing (for pyrolite) through olivine tholeiite and tholeiitic picrite to 
komatiitic compositions at high degrees of partial melting. It is con-
cluded that high-alumina olivine tholeiites are not derived by segregation 
from harzburgite at shallow depths « 25 lan). This is consistent Hith 
crystallization studies on 'primitive 1 MORB and the marginal basin basalt 
studied here which suggest that such magmas are derived by fractionation 
of olivine from tholeiitic picrite parents which segregated at about 
60-70 kID depth. 
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